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Abstract 
Modern zoos provide many visitors with the only direct interaction possible with many 
non-human species.  Zoos can therefore present conservation messaging in a uniquely 
animal-relevant context, but questions remain regarding how the presentation of captive 
animals influences human perception.  The purpose of this research was to increase 
understanding regarding how exhibit naturalism may impact observer affective response 
and attitudes.  Visitors to the Chicago Zoological Society‟s Brookfield Zoo were 
surveyed throughout the summer of 2012 (N=216) while viewing one of three carnivore 
exhibits: an unnatural lion enclosure, a moderately naturalistic African wild dog 
enclosure, or a naturalistic wolf enclosure.  As predicted, perceptions of suitability varied 
by exhibit, with the more natural enclosures perceived as also being more suitable 
habitats.  Higher suitability ratings were also strongly correlated with higher reported 
positive affect and positive experience at that exhibit, indicating that perceived exhibit 
suitability and positive experiences are related.  Affect and experience were also the best 
predictors of reported importance of maintaining suitable habitats and feelings of 
connection towards animals.  These findings suggest that exhibition style is related to 
how people experience the zoo. Habitats that effectively represent the needs of a 
particular species may help zoos influence the conservation goals of their visitors. 
  
Zoo Attitudes   6 
Introduction 
The modern zoological park provides the only contact that millions of people 
across the United States of America will ever have with a variety of non-human, non-
domesticated species from around the world.  This setting is often taken for granted, 
despite the reality that zoos  provide the opportunity to see some of the most endangered 
and elusive species from highly inaccessible regions of the world in a readily available 
environment.  The impact that these captive animals may have on human perception, 
however, is not currently well understood.  Zoo visits are planned purposefully, and 
visitors are choosing the zoo over other destinations, even those that may provide a more 
realistic wild or natural experience, but the zoo as tourist spot with living animals on 
display is under-studied (Mason, 2000).  As habitat loss and environmental degradation 
continue to threaten the wild populations of many species, no institution but the modern 
zoo has the capability to reach an extensive and diverse audience with real, living animals 
as ambassadors for their species.   
Many zoos feature mission statements that reflect the understanding that zoos 
stand in a unique position with great potential for sharing conservation messaging.  The 
mission of the Association of Zoos and Aquariums (AZA), the major zoological park 
accrediting institute in the United States of America, is to build a world where “all people 
respect, value, and conserve wildlife and wild place.”  Species Survival Plans (SSPs) help 
biodiversity conservation by detailing how to ensure the survival of endangered or 
threatened species through the help of zoo programs.  A greater understanding of animal 
welfare and behavior has led to exhibit designs and park layouts that favor naturalistic 
and enriched habitats rather than barren cages, with zookeepers regularly engaging 
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captive animals in ways that add novel stimuli to their environments.  Signage and 
fundraising campaigns encourage zoo guests to contribute to the global welfare of a wide 
variety of species, especially those currently considered endangered.  All of these goals 
and strategies are admirable, but if any zoo aims to encourage certain attitudes or 
behaviors in its guests, the programs intended to achieve those goals require evaluation 
similar to that conducted when examining how exhibits influence the animals that they 
house. 
While many zoos‟ mission statements  reflect these preservation values, aiming to 
educate guests in order to encourage conservation efforts worldwide,  very few zoos have 
research teams dedicated solely to increasing understanding of whether these guest-
centered goals are actually being achieved.  Instead, current research by zoo personnel is 
primarily limited to marketing or animal behavior studies, conducted primarily by 
employees in curatorial positions without a doctoral research degree, and tends to rely 
heavily on funding from zoo operations budgets that are already stretched thin across 
many other costs (Anderson, Maple, & Bloomsmith, 2010).  More robust research 
regarding how zoos and the presence of living, non-human species directly influence 
human emotions and perceptions of wildlife conservation is needed in order to effectively 
evaluate mission performance at any zoo that hopes to increase concern and compassion 
for animals in its guests. 
Without a general understanding of the way humans respond to captive animals, a 
zoo may actually promote the use of animals for entertainment and downplay the 
importance of maintaining natural habitats by presenting the zoo as a viable alternative to 
the wild for many individual animals, even as that same zoo includes the promotion of 
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wildlife conservation as a significant part of its core values.  A host of individual 
differences can play a significant role in how individuals interpret their zoo visit, but all 
of those guests will spend some amount of time surrounded by animals in enclosures, 
regardless of their initial motivations or any personality differences; how those animals 
are presented will elicit different responses and degrees of interest from zoo guests.  
Determining whether a zoo setting encourages a desire to protect and conserve a 
particular species or normalizes the use of animals for human entertainment while 
downplaying their plight in the wild may depend upon how that species is presented.  
Even so, the use of science within the zoological park has been found to be viewed 
primarily as an added bonus rather than an organizational priority by many zoo 
professionals, who most often also work in a structure where funding for scientific 
programs comes directly from operational budgets rather than unique sources such as 
grants (Lawson, Ogden, & Snyder, 2008).  This very structure forces zoos to prioritize 
different types of operations, despite the interconnected importance of operations and the 
scientific study of how those operations are performing as compared to the zoo‟s mission.  
The impact of the shift in the mission of the zoo throughout the past century - away from 
a source of pure entertainment in favor of conservation and educational programming - 
needs to be better assessed scientifically. 
Despite limitations in areas such as funding, several studies have examined the 
public perception of zoos and their captive animals, as well as the mission of the modern 
zoo more broadly.  One review of survey research within zoos has found that visitors 
continue to cite conservation as a primary task of any reputable zoo, although the degree 
to which conservation messaging actually influences visitor perception is still difficult to 
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understand without more information regarding the unique culture any given zoological 
park inhabits (Fraser & Sickler, 2009).  Amongst the general public surveyed outside of a 
zoo environment, conservation has also been reported to be the most important role of the 
modern zoo, regardless of whether they reported frequently visiting zoos or not, although 
individuals who did report actual zoo visits rated education or entertainment purposes 
significantly more highly than those respondents who reported not visiting zoos (Reade & 
Waran, 1996).  Conservation is clearly not only an expressed value of many modern 
zoos, but is also understood by the public to be an important reason that zoos continue to 
exist.  An analysis of 54 zoos conducted by Carr and Cohen (2011) highlighted some of 
those differences between zoo visitors and non-visitors.  This study found that zoos tend 
to focus their public image more heavily on entertainment value rather than on the 
educational or conservation value they may be serving for visitors.  Marketing campaigns 
portraying the zoo as a source of entertainment could influence the types of individuals 
that visit zoological parks, depending on their motivation for selecting that particular 
leisure activity. 
Categorization of Zoo Visitors 
The perceptions that individuals hold prior to their decision to visit the zoo will be 
reflected in their goals, motivations, and reactions to their experience throughout their 
visit.  The literature examining visitor motivations supports this breakdown of zoo guests 
into several categories based on the factors motivating their choices and objectives within 
the zoo.  The motivation to visit the zoo in the first place has been evaluated as a starting 
point for other differences across zoo guest groups.  Primary motivation has been 
measured in terms of educational versus recreational purposes, with either an orientation 
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towards intrinsic or altruistic application of those purposes; one study at a small zoo in 
the Midwestern United States found that these concepts reveal four significantly different 
types of zoo visitors – either altruistic or intrinsic education, and altruistic or intrinsic 
recreation (Morgan & Hodgkinson, 1999).  While no single methodology is likely to 
yield the same results at every zoo due to the uniqueness of each location, this type of 
categorization supports the idea that frequent zoo visitors likely take education and 
recreation into account when planning their trip to the zoo, even in cross-cultural studies 
conducted in the United Kingdom rather than the USA (Reade & Waran, 1996). 
Additional evidence supporting this type of categorization of zoo guests‟ 
motivations exists within even more diverse types of experiences.  Across three national 
wildlife reserves in Kenya, visitors were consistently found to fall into one of three 
groups based on motivation for their visit - Escapists, those seeking adventure and natural 
experience rather than personal growth; Learners, seeking knowledge about nature and 
culture; and Spiritualists, seeking personal growth and self-discovery (Beh & Bruyere, 
2007).  These distinct sets align well with the educational, social, and recreational 
segments previously noted in zoos within the USA (Morgan & Hodgkinson, 1999) and 
the UK (Reade & Waran, 1996), although Spiritualists occupy a self-knowledge category 
that is less-explored in the literature regarding zoos specifically as opposed to other 
natural spaces and tourist destinations. 
Similar categories can also be described based on the way that individuals explain 
which factors may make a visit to a zoo more or less enjoyable.  Distinct perspectives 
emerged from interviews when participants were asked to describe what would make a 
theoretical zoo visit enjoyable for them personally, or what they had enjoyed previously.  
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Individuals indicated that they found a visit to the zoo enjoyable as a purely social 
experience with their family, as a social experience with family and the presence of 
animals, an experience dedicated to seeing animals, or as a non-family social outing 
(Sickler & Fraser, 2009).  These kinds of categorical differences could form the basis for 
conservation programming geared towards guests at the zoo. 
Animal-Specific Knowledge and Education 
Although the literature supports the idea that the majority of individuals tend to 
visit the zoo as a means of facilitating social interaction within their family unit, 
especially children (Morgan & Hodgkinson, 1999; Sickler & Fraser, 2009), many zoo 
personnel still see their institution as a place that should be dedicated to formal learning 
and instruction.  The majority of educational materials available in the zoo setting tend to 
rely on signage, without focus on the individual motivations of those reading the signs.  
Many stakeholders within a zoo, such as volunteers, teachers involved in learning 
programs, and staff field biologists tend to place a great deal of value on the zoo as an 
institution specifically for science education.  However, examining the zoo as a purely 
educational facility limits the ability to understand what additional cultural factors may 
be at work when an individual visits the zoo (Fraser & Sickler, 2009).  While some guests 
do come to the zoo for its importance as a place to learn about animals and their habitats, 
zoo staff may be more effective at spreading knowledge if they strive to understand how 
knowledge impacts visitor attitudes towards animals. 
Determining how to best educate zoo visitors could lead to significantly greater 
internalization of conservation goals.  Outside of the zoo, studies show that educational 
programs directly involving live animals have had mixed results.  A meta-analysis of 
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literature regarding the use of animals in the classroom did not support the idea that using 
live animal models increases scientific learning any more than lessons that provide 
similar content without a live model (Hummel & Randler, 2012).  However,  that study 
was examined animals as they are often used for dissection labs or behavioral 
examination in the biology classroom, without serious regard for the animal as a living 
organism.  This may actually demonstrate how using animals as objects, rather than as 
living beings, does not foster learning.  A follow-up study similarly found no difference 
in either short-term or long-term information retention for lessons that used living mice, 
snails, or woodlice, but did find that students who worked with living mice had 
significantly higher predictors of intrinsic motivational variables than those students who 
had only viewed a video about mice.  Higher intrinsic motivation could then lead to a 
greater desire to learn more in the future, or could influence behavioral changes if that 
were the goal of a given educational program.  In the zoo, the living animals featured are 
often much more relatable than mice, and these results could be even more dramatic. 
However knowledge about animals may come about, it is supported as a factor 
related to increased pro-conservation attitudes regarding that species.  Higher level of 
education and better performance on knowledge questions regarding chimpanzees and 
gorillas have been found to be correlated with lower negativistic or dominionistic 
attitudes towards these great apes (Lukas & Ross, 2005).  While zoo guests taking this 
knowledge test as an exit survey scored higher in knowledge, the two groups did not have 
significantly different attitudes towards great apes.  Repeat visitors to the exhibit, 
however, had more „ecoscientific‟ attitudes towards these great apes, responding more 
favorably to questions indicating an interest in learning more about gorillas or 
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chimpanzees.  The lack of change in attitudes immediately following an experience is not 
necessarily an indication that increased knowledge does not lead to more positive 
attitudes; this idea is supported by the finding regarding attitudinal differences by zoo 
patrons who were repeat visitors.   
More long-term changes in knowledge as a result of zoo visits may be more 
influential than immediate fact-learning.  Interactive educational materials especially 
seem to have a lasting impact on visitor knowledge, with guests recalling more 
information immediately as well as two months following exposure to such an exhibit.  
Guests given access to an interactive „touch table‟ at one zoo were found to recall 
significantly more information about the ecology, biology, and conservation concerns of 
the bearded vulture than guests who only observed signage regarding those animals 
(Lindemann-Matthies & Kamer, 2005).  While differences have not been observed 
comparing visitors prior to or following several unguided zoo exhibit experiences 
(Clayton, Fraser, & Burgess, 2011; Lukas & Ross, 2005), exhibits that can facilitate more 
enduring knowledge may be critical for encouraging relationships with animals and 
concern for their species. 
 Engaging zoo visitors in a way that will increase their long-lasting knowledge 
base can help zoos develop strong relationships between guests and animals in a way that 
a single visit to one exhibit could not.  Feelings of connection are of special interest in 
zoo programming, as they have been found to correlate with greater environmental 
concern and attitudes (Clayton et al., 2011), as well as heightened interest in learning 
more about a species and the belief that an individual has learned about that species while 
at the zoo (Clayton, Fraser, & Saunders, 2009).  Enhancing the ability to connect with 
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non-human species may be one way zoos can best help protect these species and 
encourage concern for their well-being in zoo visitors.  
Human-Animal Interactions and Empathy 
  In order to foster connections with animals and increase visitor motivation to 
protect those and other species, the factors that contribute to such connection formation at 
the zoo must be better understood.  Empathy is most often examined in terms of human-
human relationships, but there is evidence that the processes leading to empathetic 
responses towards other species may be similar in many ways.  The physiology of the 
human brain uses a system of mirror neurons as the foundation for empathy.  This system 
activates portions of the brain associated with  a particular state when it is observed in 
others.  Actions, behaviors, and emotions observed in another are mapped onto the brain 
in the same general way as if the self was conducting those behaviors or feeling those 
emotions.  This use of the self as a model for recognizing, understanding, and feeling 
what another individual is going through is known as the “perception-action model,” 
(Myers, Saunders, & Bexell, 2009). 
 The ability for humans to emphasize with non-human species depends on the 
human brain‟s reaction to the plight of animals.  The ability to emphasize with animals is 
supported by research that has found that humans will often express equal levels of 
empathy for humans or dogs after being told a story about an individual from one of 
those groups being injured by another person, with both men and women expressing 
equal degrees of empathy towards a puppy as they did towards a human infant (Angantyr, 
Eklund, & Hansen, 2011).  This specifically supports perceived helplessness as a 
predictor of increased empathetic response.  Empathetic responses are not limited to 
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within-species comparisons, and are often demonstrated in the relationships individuals 
have with domesticated non-human species. 
The prevalence of pet ownership suggests that animals in a captive environment 
have some unique impact on human perception.  In daily life, most people spend 
significantly more time around domesticated rather than wild non-human species, with 
particularly close contact with species most often kept as pets.  Current research 
regarding human-animal interactions focuses primarily on these domesticated animals, 
especially in owner-pet relationships.  The current literature on pet ownership consists of 
predominantly descriptive rather than experimental studies, and tends to focus on short-
term rather than long-term outcomes.  Even with limited research, a review of the 
literature regarding human-companion animal interactions since 1980 found that pets do 
generally appear to buffer stress responses better than a human friend for some owners in 
the presence of a stressor across several studies using cognitive tasks, even though pets 
may not reduce physiological arousal in non-stressful situations (Barker & Wolen, 2008).  
This review also noted several studies that have reported benefits to children who form 
attachments with a pet early in life.  Those children with stronger attachment to pets were 
also more empathetic than their peers who were either less attached or did not have pets, 
and these results were supported cross-culturally.  Empathy towards both animals and 
humans is likely related, and may be encouraged early in life by the development of 
empathy towards a pet. 
The similarities between human-animal relationships and human-human 
relationships are made more clear when human-animal interactions are compared to 
reactions to an object that may be perceived as similar to an animal but is non-living.  
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Children presented with a robotic dog versus a living dog behaved significantly 
differently; while children tended to engage in more hierarchical-enforcing behaviors 
equally, giving the same number of commands to both “dogs,”  they were more likely to 
demonstrate social behaviors towards and around a living rather than robotic dog (Melson 
et al., 2009).  Both “dogs” acted as a novel, entertaining, and interactive stimulus, but 
living animals provide something different for humans than related, non-living stimuli. 
An increase in social behaviors is one of the most commonly observed and 
utilized responses to living animals.  A great deal of the current research regarding 
human-animal interactions focuses on animal-assisted therapy (AAT), a type of 
therapeutic intervention that uses animals that are thought to be beneficial to a patient 
with specific problems or health concerns.  This regularly includes dogs or other typical 
pet species with personality and temperament certification, or may include other species 
to achieve specific therapeutic goals, such as horseback riding as a form of physical 
therapy.   
In the only comprehensive meta-analysis of AAT for any condition to date, Nimer 
and Lundahl (2007) found that participants from 49 prior studies improved significantly 
following AAT for symptoms related to Autism-spectrum disorders, physical medical 
ailments, observable negative behaviors, and overall emotional well-being, regardless of 
individual study characteristics. This is supported by Barker and Wolen‟s (2008) review 
of interactions with companion animals, which found that several specific populations 
have been shown to benefit from the presence of pet-animals during stressful situations.  
In psychiatric populations, companion animals significantly accompanied improved 
mood and sociability.  Similarly, the presence of animals in the lives of seniors in a 
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nursing home environment was related to significantly improved mood, loneliness, social 
behaviors, and caloric intake.  Notably, both reviews indicated that animals significantly 
increase social behaviors in people with Autism-spectrum symptoms, who typically 
misunderstand human social cues, in the elderly, and in psychiatric patients.  While there 
is not universal agreement on all of the benefits of AAT, nor on the best method for 
bringing animals and patients together, meta-analysis supports the idea that interaction 
with domesticated animals has a noticeable salutary impact on humans. 
Limitations to the Formation of Connections with Animals 
While most literature regarding the relationships between humans and animals 
focuses on clearly defined pet-owner roles, the relationships between non-domesticated 
species and humans are often more abstract.  Individuals likely have preconceived ideas 
regarding domesticated species, whether they are pets or „animal therapists,‟ but it is 
unclear what other factors may influence perception of species without such a specific 
role.  There is evidence that humans use cues regarding animals that are typically 
considered edible when forming opinions regarding those species.  Individuals who 
choose to consume animals, as compared to vegetarians, tend to attribute fewer secondary 
emotions to non-human species, discriminate more sharply between humanistic and 
animalistic adjectives, and attribute less emotional states to traditionally edible animals 
than non-edible animals (Bilewicz, Imhoff, & Drogosz, 2011).  The perception of an 
individual species therefore seems to influence how closely people are willing to 
associate themselves with that particular animal. 
Similar findings also indicate that even the ability to quickly process animals as 
„living‟ may be related to functions as complex as language use and structure.  Children 
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from English-speaking backgrounds have demonstrated a greater degree of human-
centeredness than children whose language does not differentiate between “animal” as 
used for humans as opposed to non-humans. (Medin, Waxman, & Woodring, 2010).  
Culture and experience, therefore, likely influence human-centeredness in children, 
which could then alter the way an individual responds to captive species.  Due to the 
correlation between feelings of connection with an animal and concern for that species as 
a whole (Clayton et al., 2011), this may also influence the types of conservation 
messaging that an individual takes away from an exhibit within a zoological park. 
 Encouraging the value of pro-environmental habits is challenging across a host of 
situations.  International consumer interviews have found that even people who express 
support for conservation messages and ethical consumption habits in theory actually 
regularly behave in ways that they understand are contrary to those beliefs.  Every 
participant interviewed across eight cultures offered some degree of excuse or 
justification for apparent inconsistencies between their beliefs and their actual consumer 
behavior (Eckhardt, Belk, & Devinney, 2010).  Respondents specifically rationalized 
their behaviors as justifiable due to economic benefits, as a fault of the institution or 
government rather than coming from their own poor choices, or as inevitable as a part of 
development (with this last reasoning most common in developing countries).  
Consumers ultimately appear to easily detach themselves from their behaviors, justifying 
their practices rather than changing their behavior.  Efforts to fight these tendencies must 
aim to address the most common barriers to increased ethical consumer behavior by 
making personal responsibility clear and minimizing cost to the individual wherever 
possible. 
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Detachment and even resistance towards conservation messaging can be 
influenced by many factors.  In conditions where participants were interviewed near 
reminders of death, such as a funeral home, as opposed to conditions near no such 
reminder, participants were significantly more likely to exhibit disgust reactions towards 
animals and show a marked preference for information highlighting differences between 
humans and animals rather than essays regarding humans as animals (Goldenberg et al., 
2001).  Mortality salience has also been found to decrease the perceived beauty of 
naturalistic, wild landscapes, while increasing perceptions of the beauty in cultivated 
landscapes (Koole & Van den Berg, 2005).  This suggests that factors in the environment 
may unconsciously make people more actively resistant to reminders that humans are 
animals, causing them to sometimes invest a great deal of effort into reinforcing the 
differences between humans and other species.  While mortality salience is not blatantly 
present at the zoo, actively believing that a captive animal is very similar to the self could 
trigger similar mental processes to mortality salience.  This process could stimulate 
reactions of disgust or a preference for difference-reinforcing rather than connecting with 
an animal at the zoo if connection-formation would act as a reminder that humans are 
also animals themselves.  Disgust may therefore be triggered as a reaction towards 
information that is particularly damaging to the self, such as new knowledge regarding 
relatedness between humans and animals.  Feelings of disgust have also previously been 
found to correlate with decreased perceptions of learning at various zoo exhibits (Clayton 
et al., 2011), which may be related to the use of disgust as a defensive mechanism 
preventing associations between humanity and other animals. 
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Disgust in particular has also been found to play a similarly self-serving role 
among individuals who choose to abstain from consuming animal products based on 
moral grounds.  Individuals who identify as moral-vegetarians tend to display 
significantly higher disgust reactions towards meat products than those describing 
themselves as health-vegetarians, despite no difference in actual taste preferences 
between these two groups (Rozin, Markwith, & Stoess, 1997).  This is contrary to 
findings regarding the general tendency for individuals to display disgust towards living 
animals in certain circumstances (Goldenberg et al., 2001), which sheds light on the great 
importance of individual differences in perception of animals.  Individuals who show 
disgust towards dead animals may likely feel less disgust towards living animals, and 
therefore display more empathy towards other species. 
Individual differences in how people perceive animals may develop as a result of 
differences in self-esteem.  Self-esteem in particular appears to influence the differential 
responses that individuals elicit in response to the natural world.  When comparing 
people who derive self-esteem from environmental influences – known as being higher in 
environmental identity (EID; Clayton, 2003) – as opposed to those who do not, 
individuals higher in EID tend to exhibit increased, rather than reduced, environmental 
concern and feelings of connection with the natural world under conditions of mortality 
salience (Vess & Arndt, 2008).  Evidence supporting self-esteem as influential in 
concern-formation further emphasizes the importance of recognizing how captive 
animals may be damaging to the self-esteem of someone who could potentially connect 
with those animals otherwise.  Many factors, such as the manner in which an animal is 
presented and the information regarding actionable steps to protect its species in the wild, 
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could influence the degree to which a given enclosure produces positive or negative 
reactions from its visitors.  If a zoo guest observes a captive animal in a small, unnatural, 
or barren exhibit, and that person is not already particularly invested in any additional 
conservation concerns related to that species, they may be more likely to internally 
intensify the differences between themselves and that animal in order to avoid 
considering the moral implications of keeping something more similar to a human in 
captivity. 
The Role of Exhibit Naturalism 
 As an institution, the zoo has several means by which it can guide its visitors in 
ways that will fulfill its mission and values.  For zoos accredited by the AZA, this most 
often includes conservation and educational goals, which are clearly complicated by the 
preconceptions brought into each unique zoo by each individual guest.  While interactive 
elements in a zoo are often very beneficial educational tools (Lindemann-Matthies & 
Kamer, 2005), they are not always feasible to implement at every single animal exhibit.  
Speaking with zoo staff is interactive but requires a lot of time from staff, and animal-
based materials can be very fragile or costly.  As an alternative, naturalistic exhibits may 
facilitate learning without requiring the presence of zoo staff or interactive materials. 
 Current zoo experiences are inherently unnatural for visitors, with the expectation 
that a visit will mean the ability to quickly and easily observe many animal species in 
close proximity.  The impact of these kinds of experiences is not well understood, but the 
risks associated with encouraging individuals to focus on differences rather than 
similarities between themselves and other species requires zoos to rethink the ways in 
which they present animals and information.  Steps to introduce natural elements can help 
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prevent zoo visitors from perceiving animals solely as objects for human entertainment.  
The zoo experience then at once creates a setting that may encourage connections with 
animals, or may normalize the existence of apparently happy and healthy animals in 
captivity, downplaying the importance of protecting truly natural and wild spaces.  These 
contradictory conditions have been explored as considerations for exhibit design (Coe, 
1985), but empirical research on the actual impact of exhibit naturalism is not yet 
generalizable. 
 The scientific understanding of the efficacy of naturalistic exhibits as a way to 
display captive animals has developed a great deal over the past century.  From an animal 
welfare perspective, naturalistic exhibits have been found to generally be more suitable 
than non-naturalistic exhibits, but this is not always the case – not every animal enclosure 
that appears natural is highly suitable, and not every single enclosure that appears 
unnatural is inherently unsuitable (Fàbregas, Guillén-Salazar, & Garcés-Narro, 2012).  
Regardless of actual increased suitability, zoo visitors tend to report higher satisfaction at 
more naturalistic and refurbished exhibits, even when animal behavior data from those 
same enclosures is inconclusive regarding the actual difference in suitability after 
renovation (Shettel-Neuber, 1988).  This is counter to the often-cited complaint that 
naturalistic enclosures will decrease animal visibility to a degree that renders naturalistic 
enclosures less practical than exhibits with easier animal viewing. 
 There is also some debate regarding the educational value of natural versus 
unnatural enrichment items in exhibits.  Self-reported learning did not vary significantly 
between visitors at a polar bear enclosure with either naturalistic or unnatural enrichment 
items (Kutska, 2009), but when comparing types of environmental enrichment available 
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to animals, zoo guests also tend to indicate that they are learning about animals with 
either enrichment opportunity, but that they are also learning about an animal‟s natural 
habitat and behaviors when they observe an animal with naturalistic enrichment activities 
(McPhee, Foster, Sevenrich, & Saunders, 1998).  While explicit reactions to individual 
exhibits may not vary greatly, it is likely that there will be differences in the overall 
perceptions formed at exhibits depending on various physical features. 
 Exhibit elements influence visitor behavioral patterns in several ways.  Animal 
factors, such as interesting behaviors, the presence of baby animals, and animals very 
close to the viewing area all attract attention, but research has also found that at two 
exhibits with the same animal species (one of two small predators), the indoor, 
naturalistic exhibit attracted more visitors to stop, and once stopped visitors remained 
longer at that enclosure (Bitgood, Patterson, & Benefield, 1988).  Other confounding 
factors such as the difference in indoor as opposed to outdoor space could also account 
for this difference, but positive guest responses towards exhibits with more naturalism in 
several ways support the idea that it is naturalism, not merely location, that generates 
increased attention.   
 The influence of an enriched environment can more accurately be examined when 
comparing an enclosure pre- and post-renovation, as both the species and location may 
remain constant.  At a mandrill exhibit in a Chinese zoo, visitors were found to spend 
significantly more time examining the empty, enriched enclosure following renovation 
than they did at a barren enclosure where there were animals clearly visible (Davey, 
2006).  The only behavioral changes observed between these two enclosures were an 
increase in visual and physical social contact with their group at the naturalistic exhibit, 
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in addition to an increase in the number of visitors who stopped to view the exhibit and 
the time they spent stopped (Davey, Henzi, & Higgins, 2005).  There does not appear to 
be any compelling evidence to support the claim that enriched or naturalistic 
environments hinder the ability for guests to observe animals to the point that visitors will 
simply avoid more complex habitats altogether. 
 Increased attention at naturalistic and multifaceted exhibits logically follows 
predictions regarding how people typically respond to surprising or unexpected, rather 
than mundane, elements.  Selective attention has been found to increase following a fear-
inducing video clip (Finucane, 2011), and animal enclosures which manage to build 
anticipation and excitement can build a similar fear-like response.  These kinds of exhibit 
design elements provide more exciting, interesting, and memorable experiences for 
guests, encouraging guests to attend to the displayed animals more carefully.  Actually 
measuring emotional arousal in the zoo, however, presents many challenges.  Some 
preliminary research has examined how to go about measuring both physiological and 
self-reported arousal at various features within a zoo (Smith, Weiler, & Ham, 2008), but 
there has not been further study into which forms of emotional arousal actually impact 
ongoing visitor perception.  Differences may exist in which physiological measurements 
are increasing attention or having other outcomes.  Self-reported reactions to exhibit 
design elements are easier to obtain, but still face significant challenges.  People are 
generally reluctant to report negative emotions, which has led to a dearth of information 
regarding how negative states such as guilt influence human-animal relationships 
(Vining, 2003).  Other experiential reactions are currently better understood than specific 
emotional responses. 
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 In research regarding self-reported reactions to the most naturalistic environment 
feasible in a zoo, guest response appeared entirely positive.  Tamarins allowed free range 
of a forested area provide a very accurate representation of their natural habitat, but 
featuring such an exhibit comes with no guarantee that guests will get a chance to 
actually see these animals.  Zoo visitors still rated this experience as significantly more 
enjoyable than a caged tamarin exhibit, even as they expressed that their favorite feature 
of the unnatural cage exhibit was the ability to be in close proximity to the monkeys 
(Price, Ashmore, & McGivern, 1994).  Guests once again happily remained at the free-
ranging monkey exhibit for a significantly longer period of time, even if they did not 
have the opportunity to actually observe any animals, and they responded to zoo 
personnel differently as well.  Respondents who viewed the caged monkeys primarily 
gave animal appearance-based responses, whereas visitors at the free-range group gave a 
much broader variety of responses. One very striking difference was that although only 
one visitor at the cage exhibit asked a question about the monkeys, questions were the 
most frequent response given by guests viewing free-ranging monkeys. 
 Literal free-ranging experiences are very limited to certain compatible species and 
require a great deal of space.  Even without creating exhibits that actually involve free-
range animals, exhibits that position animals in a way where the animals are more in 
control of the encounter may require guests to spend more time searching for animals, 
which could bring about more curiosity.  The observed increase in questioning responses 
rather than statements regarding only the animals‟ appearance could easily translate into 
increased attention to signage that a visitor would not typically be motivated to read if the 
same information was presented at a standard cage-type exhibit. 
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 In addition to an increased desire to question and learn about a particular species, 
overall perceptions regarding animals also change depending on presentation style.  
When shown photographs of various species in either an apparently natural habitat or a 
caged space, participants consistently use positive adjectives such as “attractive,” 
“harmless,” and “friendly” to describe animals in natural environments, while describing 
caged animals as “lazy,” “aggressive,” and “ordinary” (Yilmaz, Mumcu, & Özbilen, 
2010).  The extent to which these differing perceptions of specific animals relate to how 
an individual thinks and feels about that species as a whole has not yet been thoroughly 
investigated. 
The Present Study 
 The modern zoological park must strive to maintain a two-fold focus on the 
improvement of captive animal welfare, as well as the encouragement of pro-
conservation attitudes in its visitors.  Since exhibit naturalism is often an indication of 
increased habitat suitability (Fàbregas et al., 2012), animal-welfare objectives are often 
met by designing animal enclosures in a way that mimics their natural environment.  
Such naturalistic designs are generally enjoyed by the public, who tend to stop more 
frequently and remain longer at naturally designed exhibits as opposed to less natural 
enclosures that have increased animal visibility (Bitgood et al., 1988; Davey, 2006; 
Davey et al., 2005; Price et al., 1994; Shettel-Neuber, 1988).  The purpose of the current 
research was to further explore the relationships between factors motivating a visit to the 
zoo (including environmental identity and the presence of children in the visiting group), 
emotional and experiential reactions to a given exhibit, and attitudes regarding the current 
exhibit and its inhabitants (including overall concern for species, perceived exhibit 
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suitability, importance of exhibit suitability, and feelings of relatedness with the animal 
on display). 
The following hypotheses were investigated in order to assess these relationships: 
1. There will be no difference in demographic or motivational factors 
depending on sampling location. 
2. Perceived exhibit suitability will be highest at the most natural exhibit, and 
lowest at the least natural exhibit. 
3. Greater perceived exhibit suitability will be correlated with higher positive 
affect, lower negative affect, and better reported experience at a given 
exhibit. 
4. More guests will complete the entire survey at the more naturalistic 
exhibit sampling locations. 
5. Exhibit suitability will correlate with greater feelings of relatedness 
towards an animal on exhibit, greater feelings that these animals should be 
kept in suitable habitats, and greater overall concern for the species in 
general. 
6. Greater feelings of relatedness with an animal will be correlated with 
greater overall species concern and stronger perceived importance of 
keeping these animals in suitable habitats. 
7. Perceived suitability, importance of suitability, relatedness, and overall 
concern can be predicted by affect and experience after controlling for 
motivational factors. 
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Method 
Participants 
 A total of 216 visitors at the Chicago Zoological Society‟s Brookfield Zoo 
participated in this study.  Participants were surveyed at one of three exhibits: the 
Regenstein Wolf Woods (N = 72), the Habitat Africa! Savannah: African Wild Dogs (N = 
70), and the Big Cats Walkway: Lions (N = 74).  Respondents ranged in age from 18 to 
71 years old (M = 35.45; SD = 11.58); only visitors who appeared to be over the age of 
18 were asked to participate.  Any completed surveys that indicated an age less than 18 
were not analyzed or included in this study.  Overall, 73% of respondents were women, 
and 67% had at least one child under the age of 11 with them at the zoo.  About half 
(48%) of participants stated that they were currently zoo members, 73% had previously 
visited the exhibit to which they were asked to respond, 41% visit the zoo three or more 
times a year, and 8% were visiting the zoo for the first time.   
Materials 
 A two page, 15 question survey with Likert-type and open-ended questions was 
distributed to each participant (see Appendix A).  The same survey was distributed at 
each of the three data collection locations.  The variables included in this survey fall into 
three categories: preexisting factors, responsive factors, and animal/conservation factors. 
Preexisting and demographic factors.  Demographic information collected 
included zoo membership status, zoo and exhibit visit frequency, if the participant was 
visiting the zoo with children, age, and gender.  Participants were also asked to indicate if 
they had any prior experience with this type of animal outside of a zoo environment.  If a 
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participant answered yes to this item (N = 18), they were also asked to describe that 
experience. 
A 12 item version of the Environmental Identity Scale (EID; Clayton, 2003; 
α=.88) was included to evaluate how integral the environment in general was to a 
participant‟s self-concept in their daily life.  This scale consists of seven-point Likert-
type questions regarding how greatly a statement “describes you in general” (1 = not at 
all true of me and 7 = completely true of me).  No items are reverse scored in this scale.  
Responsive factors.  The Positive and Negative Affect Schedule (PANAS; 
Watson, Clark, & Tellegen, 1988) was adapted and included to assess affective responses 
while viewing each exhibit.  Participants were asked to rate 14 terms depending on how 
much they were feeling the given term at that moment using a five point Likert-type scale 
(1 = very slightly or not at all and 5 = extremely).  These responses were classified into 
two subscales; an overall positive affective response with seven items (including the 
terms happy, excited, attentive, interested, relaxed, enthusiastic, and inspired; α=.87) and 
an overall negative affective response subscale with seven items (including the terms 
upset, bored, disgusted, distressed, sad, tense, and guilty; α=.59).  This measure of 
negative affective response maintained low reliability even when conceptually dissimilar 
items were excluded from reliability analysis. 
Two questions were included to assess guest experience.  Both items consisted of 
a five-point Likert-type question regarding their level of satisfaction with their zoo 
experience overall or their satisfaction with the current exhibit (1 = dissatisfied and 5 = 
satisfied). 
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Conservation and animal concern factors.  Overall concern for the species in 
view (depending on survey location) was measured using a seven item, five-point Likert-
type scale (Pearson, 2012; α=.68; 1 = strongly disagree and 7 = strongly agree).  While 
the reliability for this measure was not necessarily as high as would otherwise be desired, 
this scale was kept as it has been used in prior research and is still of value to the current 
research. 
 Six additional questions regarding the current exhibit were included to measure 
perceived suitability of the enclosure for its inhabitants, relative importance of exhibit 
suitability, and feelings of relatedness with the species on display.  Each of these three 
subscales consisted of two five-point, Likert-type items (1 = strongly disagree and 5 = 
strongly agree).  Perceived suitability was measured using the statements “This exhibit is 
well-suited for the animals living here” and “This exhibit has mostly good features,” 
r(212) = .80, p < .001.  Importance of suitability was assessed by averaging responses to 
“The suitability of this exhibit for these animals is important to me” and “It is only ok to 
keep animals in a zoo if we make sure that their exhibits are as suitable as possible,” 
r(213) = .52, p < .001.  Feelings of relatedness were measured by combining responses to 
of “The animals in this exhibit are similar to humans” and “I feel a sense of connection to 
the animals in this exhibit,” r(203) = .38, p < .001. 
Procedure 
Visitors to the Chicago Zoological Society‟s Brookfield Zoo (N = 216) were 
surveyed during the summer of 2012 (from June 18
th
 to August 15
th
) at one of three 
exhibits (wolves, N = 72; African wild dogs, N = 70; lions, N = 74).  Collection location 
rotated daily  with some dependency on animal availability (see Appendix B), and time 
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of data collection was varied throughout the summer by location.  Time of survey 
collection ranged from 11:30 to 17:05, with some evening data collection until 19:15 on 
Sundays when the zoo was open later during the summer season. 
The three carnivore exhibits selected for this study vary in both naturalism and 
animal visibility.  The Regenstein Wolf Woods (Figure 1) features a habitat most similar 
to the inhabitants‟ natural environment, although wolf visibility is fairly limited.  The 
Habitat Africa! The Savannah: African Wild Dogs exhibit (Figure 2) is moderately 
realistic in comparison to the animals‟ natural environment, but is less expansive and 
provides more animal visibility.  The lion exhibit (Figure 3), located alongside the rest of 
Brookfield Zoo‟s Big Cats walkway, consists of a relatively unnatural, smaller space 
containing one male and one female lion who are always in view.  
 
Figure 1. The Brookfield Zoo‟s “Regenstein Wolf Woods” exhibit, housing eight adult 
Mexican Grey Wolves during the summer of 2012.  This 2.1 acre enclosure was designed 
by landscape architect Jon Coe, and opened for the summer of 2004. 
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Figure 2. The Broofield Zoo‟s “Habitat Africa! The Savannah: African Wild Dogs” 
enclosure, housing four adult African Wild Dogs during the summer of 2012.  This 
enclosure was designed by landscape architect Jon Coe in the early 1990s. 
 
Figure 3. The Brookfield Zoo‟s “Big Cats Walkway: Lions” enclosure, housing two adult 
lions (one male, one female) during the summer of 2012.  This grotto-style exhibit has 
remained relatively unchanged since the zoo first opened in 1934. 
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 Every other visitor to enter a pre-determined region at the exhibit was asked if 
they would like to participate in a study regarding that exhibit.  This region included an 
indoor and an outdoor viewing space at the wolf exhibit, the main outdoor viewing space 
at the African wild dog exhibit, and the main guest walkway in front of the lion exhibit.  
If a visitor did not wish to participate, they were thanked for their time and the researcher 
moved on to another guest.  If a visitor agreed to participate, they were given a clipboard 
containing a consent form and a blank survey.  Participants were then asked to read the 
consent form, told that they should take the form with them if they wished, and asked to 
then fill out the survey while viewing the current exhibit.   
 During pilot testing, researchers noticed that participants were struggling to 
complete the Positive and Negative Affect Schedule (PANAS) item correctly, and many 
participants failed to notice the back page of the survey.  The PANAS was subsequently 
moved to the beginning of the survey, and care was taken during data collection to 
explain the PANAS measure and to note the second page to all participants. 
When the survey was completed, each participant returned the clipboard to the 
researcher, who thanked them again and answered any additional questions they might 
have had regarding the survey, the exhibit, or the zoo in general.  All data collection was 
entirely anonymous. 
Results 
Demographic and Preexisting Information 
Demographic information was collected regarding participant age, gender, current 
membership status, whether they had previously visited the current exhibit, whether they 
had prior experience with the current species outside of a zoo environment, and whether 
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they had children with them (Table 1).  Chi-square analyses were conducted to determine 
whether there were any differences among exhibits; these tests revealed a significant 
difference only in the distribution of the number of guests who reported previously 
visiting the current exhibit, 2(2, N = 216) = 9.97, p < .01.  Environmental identity  was 
also analyzed across sampling locations; a one-way analysis of variance showed no 
significant difference in environmental identity by exhibit, F(2,185) = 2.54, p = .082.   
Table 1 
Demographic Information by Sampling Location and Overall 
 
Variable 
Wolf 
(N = 72) 
AWD 
(N = 70) 
Lion 
(N = 74) 
Overall 
(N = 216) 
Currently a Member 50.0% 48.5% 44.1% 47.6% 
Previously Visited Exhibit 78.3% 58.3% 82.5% 72.9%** 
Had Children in Group 62.7% 66.7% 72.1% 67.2% 
Female Respondent 77.1% 68.1% 72.6% 72.6% 
Prior Experience with Animal 15.7% 6.1% 5.4% 9.0%
+
 
Mean Age 35.17 34.9 36.28 35.45 
Note. Percentages refer to total in a given column. 
+
p < .08.  **p < .01. 
Prior experience with the current animal was also evaluated qualitatively.  Ten 
visitors reported interacting with wolves in the wild, and one described experience with 
domesticated dogs.   Three respondents indicated that they had prior experience with 
lions in a non-zoo environment.  Although four people reported having prior experience 
with African wild dogs, all four qualified their experience by describing their household 
pets rather than actual African wild dogs. 
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Exhibit Differences 
Mean scores were calculated for affective response, reported experience, 
perceived suitability of exhibit, feelings regarding the importance of exhibit suitability, 
feelings of relatedness towards the animals on display, and overall concern for exhibited 
species in the wild by sampling location (Figure 1).  Differences in these factors 
depending on sampling location were analyzed using several one-way analyses of 
variance; only perceived suitability of the current exhibit was found to vary by location, 
F(2,213) = 13.68, p < .001.  Tukey post-hoc tests revealed that the lion exhibit was rated 
significantly less suitable for its inhabitants than either the African wild dog or wolf 
exhibit. 
 
Figure 4. Mean responses to factors predicted to vary as a result of the zoo-going 
experience.  *p < .001.  
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Out of the total 216 surveys collected, 28 were  returned without the second page 
completed, despite care to demonstrate to each participant that the survey had both a front 
and a back page.  At the lion exhibit, 22% of surveys collected were incomplete, 3% of 
surveys at the African wild dog enclosure were incomplete, and 14% of surveys collected 
at the wolf exhibit were not complete.  Chi-square analysis of the number of correctly 
completed surveys by location revealed a significant difference in the number of 
complete surveys by exhibit, 2(2, N = 216) = 11.31, p < .01, indicating an uneven 
distribution in survey completion across sampling location. 
Relationships Among Variables 
 Affect, experience, environmental identity, and other demographic variables were 
compared via correlational analysis (Table 2).  Prior experience with animals was 
excluded due to the inconsistent nature of the qualitative response.  Negative affect was 
included, but should be considered in light of low reliability. 
Correlational analysis was also used to evaluate the relationships between animal 
and conservation opinion variables – perceived suitability, reported importance of 
suitability, feelings of relatedness with the animals present, and overall concern for the 
current species (Table 3). 
 Table 2 
Correlations between Affect and Satisfaction with the Overall Zoo Visit and Exhibit Experience 
Variables 1 2 3 4 5 6 7 8 9 
1. Positive 
Affect 
- 
 
        
2. Negative 
Affect 
-.14
+ 
 
- 
 
       
3. Overall 
Experience 
.39*** 
 
-.16* 
 
- 
 
      
4. Exhibit 
Experience .61*** 
 
-.23** 
 
.29*** 
 
- 
 
     
5. EID .22** 
 
-.12 
 
.14
+ 
 
.06 
 
- 
 
    
6. Member .04 
 
.04 
 
.02 
 
.07 
 
.14
+ 
 
- 
 
   
7. Previous 
Visit 
.08 
 
.04 
 
.08 
 
.23** 
 
.16* 
 
.37*** 
 
- 
 
  
8. Children -.10 
 
-.05 
 
-.12 
 
-.03 
 
-.15* 
 
.32*** 
 
.09 
 
- 
 
 
9. Gender .08 
 
.10 
 
-.01 
 
-.06 
 
-.05 
 
-.07 
 
-.19* 
 
.01 
 
- 
 
10. Age .08 -.02 .16* .05 .21** .15* .01 -.08 -.02 
Note. For membership status, previous visit, and presence of children, 1 = yes, 0 = no.  For gender, female = 0, male = 1. 
+
p < .08, *p < .05, **p <.01, ***p <.001.
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Table 3 
Correlations between Subscales 
Variables 1 2 3 
1.  Perceived Suitability    
2.  Suitability Importance .27***   
3.  Relatedness .39*** .36***  
4.  Species Concern .04 .36***  .11 
Note.  ***p <.001. 
 
Regression Analyses Predicting Conservation-Relevant Factors 
Four hierarchical multiple regressions were conducted to examine how positive 
affect, negative affect, overall experience, and exhibit experience predicted perception of 
suitability, feeling that a suitable habitat is important for the species on display, feelings 
of relatedness towards an observed captive animal, and overall concern for species.  Step 
one of these regressions included environmental identity, gender, whether they had 
children in their group, and whether they had previously visited the current exhibit.  
These variables are most likely pre-existing when an individual entered the zoo and 
contained significant zero-level correlations with at least one of the criterion variables.  
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Table 4 
Summary of Hierarchical Regression for Perceived Exhibit Suitability 
 
Zero-Order 
r 
B SE β 
Step 1     
   Constant - 4.13 .44 - 
   EID .05 .02 .08 .02 
   Gender -.04 -.06 .18 -.03 
   Children in Group -.12 -.28 .16 -.15
+
 
   Previous Visit .18* .33 .17 .17
+
 
Step 2     
   Constant - 1.76 .84 - 
   EID - -.03 .07 -.03 
   Gender - -.12 .15 -.06 
   Children in Group - -.21 .14 -.11 
   Previous Visit - .12 .15 .06 
   Overall Experience .23** .07 .14 .04 
   Exhibit Experience .51*** .38 .10 .38*** 
   Positive Affect .39*** .21 .10 .20* 
   Negative Affect -.21** -.03 .17 -.02 
Note. For previous visit and children, 1 = yes, 0 = no.  For gender, female = 0, male = 1.  
 
+
p < .08 *p < .05 **p < .01 ***p < .001.   
Step 1: R
2
 = .05, F(4, 135) = 1.87, p = .12.  Step 2: R
2 
= .33, F(8, 131) = 7.91, p < .001. 
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Table 5 
Summary of Hierarchical Regression for Reported Importance of Maintaining Suitable 
Habitats 
 
Zero-Order 
r 
B SE β 
Step 1     
   Constant - 3.88 .36 - 
   EID .26*** .11 .06 .15
+
 
   Gender -.16* -.18 .15 -.10 
   Children in Group -.14
+
 -.18 .13 -.12 
   Previous Visit .16* .28 .14 .17* 
Step 2     
   Constant - 2.96 .75 - 
   EID - .04 .06 .05 
   Gender - -.24 .14 -.14 
   Children in Group - -.14 .12 -.09 
   Previous Visit - .27 .14 .16
+
 
   Overall Experience .20** .14 .13 .09 
   Exhibit Experience .18** -.11 .09 -.12 
   Positive Affect .33*** .34 .09 .39*** 
   Negative Affect -.10 -.10 .15 -.06 
Note. For previous visit and children, 1 = yes, 0 = no.  For gender, female = 0, male = 1.  
 
+
p < .08 *p < .05 **p < .01 ***p < .001.   
Step 1: R
2
 = .09, F(4,135) = 3.45, p < .01.  Step 2: R
2
 = .22, F(8,131) = 4.74, p < .001.   
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Table 6 
Summary of Hierarchical Regression for Perceived Relatedness to Animal on Display 
 
Zero-Order 
r 
B SE β 
Step 1     
   Constant - 2.56 .54 - 
   EID .12 .11 .09 .10 
   Gender -.14* -.40 .21 -.16
+
 
   Children in Group -.04 .24 .19 .11 
   Previous Visit .10 .09 .21 .04 
Step 2     
   Constant - -.06 1.07 - 
   EID - .03 .09 .03 
   Gender - -.51 .20 -.20* 
   Children in Group - -.15 .17 -.07 
   Previous Visit - -.06 .19 -.02 
   Overall Experience .18** .20 .19 .09 
   Exhibit Experience .37*** .12 .12 .09 
   Positive Affect .41*** .44 .13 .34*** 
   Negative Affect -.09 .08 .21 .03 
Note.  For previous visit and children, 1 = yes, 0 = no.  For gender, female = 0, male = 1.  
 
+
p < .08 *p < .05 **p < .01 ***p < .001.   
Step 1: R
2
 = .06, F(4,135) = 2.07, p = .09.  Step 2: R
2
 = .50, F(8,131) = 5.26, p < .001.   
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Table 7 
Summary of Hierarchical Regression for Overall Concern for Species 
 
Zero-Order  
r 
B SE β 
Step 1     
   Constant - 4.05 .28 - 
   EID .26*** .08 .05 .13 
   Gender -.13
+
 -.16 .11 -.12 
   Children in Group -.23** -.28 .10 -.24** 
   Previous Visit .12 .16 .11 .12 
Step 2     
   Constant - 3.92 .59 - 
   EID - .03 .05 .05 
   Gender - -.1 .11 -.14 
   Children in Group - -.27 .10 -.22** 
   Previous Visit - -.20 .11 .15
+
 
   Overall Experience .19** .09 .10 .08 
   Exhibit Experience .05 -.17 .07 -.25* 
   Positive Affect .18* .22 .07 .32** 
   Negative Affect -.07 -.12 .12 -.09 
Note.  For previous visit and children, 1 = yes, 0 = no.  For gender, female = 0, male = 1.  
 
+
p < .08 *p < .05 **p < .01 ***p < .001.   
Step 1: R
2
 = .12, F(4,135) = 4.57, p < .01.  Step 2: R
2
 = .20, F(8,131) = 4.12, p < .001.   
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Discussion 
 The zoo holds special interest in the field of environmental psychology because of 
its unique capacity to present conservation messaging in close proximity to many living 
animals from around the world.  The results of this study highlight some of the important 
relationships that exist between an individual‟s experience at various zoo exhibits and 
their reaction to that species more broadly. 
Demographic and Motivational Differences 
There were very few demographic differences across sampling locations in this 
study.  Only the percentage of respondents who reported having previously visited the 
current exhibit varied by location, and this is most likely explained by differences in 
exhibit popularity.  Pilot testing or the use of more sampling locations could help 
eliminate this as a potential confounding factor in future research. 
Factors that logically account for visitor motivation – the presence of children in 
the group and environmental identity – did not vary significantly by location.  This 
supports the hypothesis that once within the zoo, visit motivation does not lead to 
significant self-selection of more or less naturalistic exhibits by zoo guests.  Prior 
research has supported the idea that guests tend to visit the zoo for either their own 
enjoyment or for the sake of others in their group (Morgan & Hodgkinson, 1999; Sickler 
& Fraser, 2009), which could lead guests to select exhibits that best suit their own 
personal expectations regarding their visit.  Additional research focusing on visitor 
behavior, however, has had success identifying different behaviors across groups at a 
single location (Clayton et al., 2011).  Since various groups with different types of 
reactions have been observed at the same location, it is likely that even people with 
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different motivations and orientations are visiting the same exhibits as one another, 
regardless of why they chose to visit the zoo in the first place.  The current study supports 
this theory.  Guests with higher intrinsic interest in nature (who are higher in EID) were 
not specifically seeking out more natural exhibits, and guests with children did not prefer 
to visit the less naturalistic exhibits that may allow for greater animal visibility.  This 
indicates that specific programming methods, such as educational materials geared 
towards children or behavioral motivators targeting those who already have strong pro-
conservation attitudes, should be developed evenly across the zoological park.  The use 
of educational materials in this manner would likely be well-received by zoo guests, who 
most often indicate that they recognize and appreciate the zoo as an educational setting, 
regardless of the original motivations for their visit (Morgan & Hodgkinson, 1999; 
Sickler & Fraser, 2009). 
Perceptions of Exhibit Suitability 
Objective exhibit naturalism, ranging from the least naturalistic lion enclosure to 
the highly naturalistic wolf exhibit in the present study, was predicted to have an effect 
on visitors‟ perceptions of exhibit suitability.  Prior research has demonstrated that both 
zoo guests and staff tend to describe naturalistic enclosures more positively, even without 
conclusive evidence regarding actual animal behavioral changes following renovation of 
an unnatural exhibit into a more naturalistic design (Shettel-Neuber, 1988).  The results 
of the current research provided further support for the idea that zoo visitors tend to view 
naturalistic exhibits as also more suitable for the animals; the least naturalistic lion 
enclosure was  rated as significantly less suitable for its inhabitants than the more 
naturalistic African wild dog or wolf enclosures. 
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Perception of exhibit suitability was not found to be related to or predicted by 
environmental identity or to the presence of children in the visiting party, and was only 
weakly correlated with having previously visited the current exhibit.  Instead, it appears 
that exhibit factors themselves are more closely related to perceptions of suitability.  
Exhibit experience and positive affect, in particular, were the greatest predictors of 
increased perceived suitability.  While exhibit experience likely consists of many factors, 
such as specific species on display or the number of animals present, prior literature 
indicates that even naturalistic exhibits with poor animal visibility tend to have greater 
viewer satisfaction than barren exhibits with easy access to animals (Price et al., 1994).  
This provides additional rationale for the construction of naturalistic exhibits in zoos 
aiming for greater visitor satisfaction.  Since not every unnatural exhibit is necessarily 
unsuitable (Fàbregas et al., 2012),  zoos could also increase perceptions of suitability by 
including more information regarding their exhibition choices, or potentially increasing 
exhibit enjoyment and positive affect by other means.  Potential predictors of perceived 
suitability that the zoo can easily implement, such as personalized information about the 
individual animals in an exhibit or justifications regarding their housing and conditions, 
should be explored further. 
The differences observed in survey completion during this study present 
additional support for the importance of naturalistic exhibit design in the modern zoo.  
The distribution of completed surveys varied significantly by exhibit, with the fewest 
finished surveys collected at the least naturalistic lion enclosure.  It has previously been 
found that guests tend to spend more time at naturalistic enclosures, regardless of the 
presence of animals (Bitgood et al., 1988; Davey, 2006; Davey et al., 2005;), and this 
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may be an example of guest willingness to remain at natural exhibits for a longer period 
of time than they would remain at less naturalistic enclosures.  Additional research 
including the collection of refusal data and surveys that were returned without any 
enterable data would likely expound on these findings.  Zoological parks could use this 
information when planning effective signage at various locations.  For example, visitors 
at an exhibit that has not yet been updated and is not especially visually complex may be 
more likely to read a brief statement about the animals in that enclosure, while extremely 
naturalistic exhibits may hold visitor attention long enough that more intensive 
information would actually be read and processed. 
The importance of heightened perceived exhibit suitability as it relates to 
conservation concern was partially supported in this study.  Higher perceived suitability 
was related to a stronger feeling that the animal on display should be kept in as suitable a 
habitat as possible, and to greater feelings of relatedness with that species.  This may be a 
result of differences in perceptions of animals depending on their habitat, which has been 
noted in prior research comparing photographs rather than living animals (Yilmaz et al., 
2010).  The exact nature of these relationships are worthy of further study.  Feeling 
connected with or related to an animal is an important factor when building strong 
conservation values.  Feelings of connection with a particular animal have been found to 
be related to greater concern for the environment in general (Clayton et al., 2011), but 
feelings of relatedness were not found to correlate with a greater degree of concern for a 
particular species in this study.  Overall concern for species was only found to be related 
to how strongly a respondent felt that it was important to keep these animals in suitable 
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habitats in captivity.  This could be related to differences in perceptions of different 
species, although overall concern did not vary significantly by exhibit either. 
More research is needed to understand how specific species, especially those with 
iconic status such as the lion, interact with their housing to influence human perception.  
Prior knowledge regarding a species was not assessed during this study, but the idea that 
knowledge may play a role in guest attitudes has been supported.  For example, Lukas 
and Ross (2005) have found that greater knowledge regarding apes correlated with lower 
negativistic and domineering attitudes towards those animals.  It remains unclear how 
this influences attitudes on a species-by-species basis, and what to what degree pre-
existing opinions of specific species may play a role in perceptions of that animal at the 
zoo.  The three species from this study (wolves, African wild dogs, and lions) were all 
medium to large carnivores, but while lions and wolves are easily recognized by most 
Americans, African wild dogs are less well known.  The few participants who reported 
prior experience with African wild dogs outside of the zoo all explained that they owned 
pets or have seen feral dogs, even though no participants described a house cat when 
looking at lions and only one mentioned their pet dog as experience with a wolf (despite 
wolves and dogs being very closely related).  Many different cues at the exhibits studied 
could have led to this variation in interpretation of “experience with this kind of animal.”  
The outdoor viewing area of the African wild dog enclosure has very little information 
regarding the species, and the word „dog‟ in the name may draw special attention from 
individuals who had little to no other information about these animals.  Future analysis of 
the data collected for the present study could potentially avoid these confounding factors 
by exploring the relationships at each given exhibit, rather than across all three. 
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Overall species concern as varying in response to a particular exhibit was not well 
supported by the present study.  With regard to non-exhibit related factors, overall 
species concern was inversely related to the presence of children in the zoo-going party, 
and positively related to higher environmental identity.  When added to gender and 
previous visit, however, only the presence of children was able to significantly predict 
overall concern.  After accounting for these preexisting variables, a negative exhibit 
experience and greater positive affect were additional predictors of overall species 
concern.  Higher positive affect and a better exhibit experience were positively related to 
one another, but acted in different directions in this regression model.  Overall concern 
for a species appears to be much more complicated than a simple reaction to the zoo on 
any particular day, and needs to be investigated further.  As literature regarding 
differences in the definition of enjoyment as the zoo suggests (Sickler & Fraser, 2009), it 
is possible that there are different groups of individuals who have a high positive affect 
due to circumstances other than the actual exhibit or even overall zoo experience, and 
more with their own social interactions.  These individuals may provide high affect and 
high exhibit experience in reference to their own definition of experience, while others 
without children in their group may be more critical of the zoo and its enclosures. 
Affective Responses 
 Positive affect was found to be the most important predictor of overall species 
concern, perceived relatedness towards the animals on display, and reported feeling that it 
is important to house this species in highly suitable exhibits.  The scale used in this study 
included the adjectives happy, excited, attentive, interested, relaxed, enthusiastic, and 
inspired.  Aside from relaxed, these words most closely relate to increased arousal in a 
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way that has been supported as a means of increasing selective attention (Finucane, 
2011).  Increased attention can lead to longer visits and interactions with natural animal 
enclosures, which gives visitors a longer time to build familiarity with the animals on 
display and their natural habits.  Greater familiarity and knowledge regarding wildlife are 
likely factors capable of facilitating increased empathy towards wild animals (Myers et 
al., 2009).  More tools need to be developed that can better address how emotional 
arousal influences the zoo visit, and which factors are causing that arousal.  Physiological 
measures, such as heart rate monitors and electrodermal response measurement, have 
been examined as a possibility (Smith et al., 2008), but never in response to exhibit 
differences.  The presence of ambivalent emotional reactions within the zoo is supported 
by the lack of relationship between positive and negative affect in this study, but the need 
for further research is clear. 
Although there was a negative correlation between perceived suitability and 
negative affect, the lack of reliability for measuring negative affect places limitations on 
these results.  This problem has been noted in prior research (Vining, 2003), and future 
research should continue to examine how negative emotional responses relate to and may 
predict perceptions regarding naturalistic animal enclosures.  The Positive and Negative 
Affect Schedule was adapted for use in this study rather than the common practice of 
including bipolar measures, which allowed positive and negative affect to be examined 
separately.  Negative affect was a less reliable measure than positive affect, and the two 
were not significantly related, supporting the use of these separate measurements.  If 
positive and negative affect were truly opposite, there should be an inverse correlation 
between the two.  Continued study regarding how to best assess the ambiguous nature of 
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affect is warranted, especially in an environment such as the zoo that can be expected to 
simultaneously evoke positive reactions, such as interest, and negative reactions, such as 
guilt (Vining, 2003). 
Future Directions 
 The present study is by no means comprehensive, and there are many more 
factors that need to be explored further before the complex relationship between zoo 
exhibit and human perception is fully understood.  As previously noted, there is currently 
little information regarding the impact of specific species on human perception.  
Comparing different species with the same or very exhibits could begin to investigate this 
relationship.  If zoo guests view the naturalistic wolf enclosure as highly suitable for 
wolves, but would also consider it highly suitable for moose or grizzly bears, it is unclear 
whether the specific type of animal in that particular, natural enclosure influences human 
response.  Additional analysis of the present data could also consider correlations at each 
exhibit separately to determine whether any non-significant relationships became 
significant only in certain contexts, which would indicate that there were more 
differences by exhibit than previously found.  The types of differences observed by 
location could help guide future research towards the most likely influences on 
perception formation. 
 In the present study, qualitative responses were also given regarding the “best” 
and “worst” features of the given enclosure, but this information was not analyzed due to 
the ambiguous nature of many responses.  Developing a more guided method of 
requesting this information from visitors at a larger variety of exhibits could help better 
flush out what exactly visitors find natural or unnatural and suitable or unsuitable about 
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many enclosures.  Based on prior research with caged tamarins (Price et al., 1994), it may 
be predicted that exhibits considered less suitable (namely, lions) may include more 
human-centric aspects such as distance to animals as the better features of the exhibit, 
with more animal-centric aspects considered at more naturalistic exhibits.   
 There is a need for experimentally controlled studies regarding how the 
presentation of captive animals influences human perceptions of that animal and its 
species.  This would improve our ability to present animals in a way that encourages 
empathy and respect.  No laboratory conditions, however, could account for the diverse 
range of interactions that occur within the actual zoo setting.  The current study addressed 
these complex factors, and has provided support for the idea that naturalism tends to 
indicate suitability to zoo visitors, and that increased perceived suitability is related to 
other attitudes towards a captive animal.  In the zoo, future research should focus on 
behavioral intentions in order to determine to what extent exhibit differences can 
influence not only attitudes but the intention to act on behalf of animals and the 
environment.  This applied research is able to take into account the highly complex 
system that makes up the actual zoological park.  Zoos provide the only source of contact 
with wild animals for millions of children and adults, and as environmental degradation 
continues, the need for as many methods of encouraging pro-conservation behaviors as 
possible becomes increasingly urgent. 
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Appendix A: Questionnaire 
 
1.  Please rate each of the following emotions (from 1 to 5) to describe how you feel while viewing 
….this exhibit, using the following scale:  
1 2 3 4 5 
Very slightly or not at all A little Moderately Quite a bit Extremely 
_____ Happy _____ Bored _____ Interested _____ Sad _____ Guilty 
_____ Excited _____ Disgusted _____ Distressed _____ Tense _____ Inspired 
_____Upset _____ Attentive _____ Relaxed _____ Enthusiastic 
 
2.  Please circle the word that best describes your overall experience at the zoo today: 
Dissatisfied Slightly Dissatisfied Neutral Slightly Satisfied Satisfied 
 
3.  Please circle the word that best describes your overall experience viewing this particular exhibit 
today: 
Dissatisfied Slightly Dissatisfied Neutral Slightly Satisfied Satisfied 
 
4.  Please circle a number to indicate your  
….agreement with the following statements: 
Strongly 
Disagree 
 
Strongly 
Agree 
a) This exhibit is well-suited for the animals living here. 1       2       3       4       5 
b) This exhibit has mostly good features. 1       2       3       4       5 
c) There are the right number of animals in this exhibit. 1       2       3       4       5 
d) The animals in this exhibit are similar to humans. 1       2       3       4       5 
e) The ability for visitors to see the animals in this exhibit is more 
important than making the exhibit similar to their natural habitat. 
1       2       3       4       5 
f) The suitability of this exhibit for these animals is important to me. 1       2       3       4       5 
g) It is only ok to keep animals in a zoo if we make sure that their 
exhibits are as suitable as possible. 
1       2       3       4       5 
h) I feel a sense of connection to the animals in this exhibit. 1       2       3       4       5 
 
5.  Please indicate how strongly each of these statements  
….describes your feelings about this species in general: 
Strongly 
Disagree 
 
Strongly 
Agree 
a)  It is wrong to hunt this kind of animal for sport. 1       2       3       4       5 
b)  These animals should have equal rights as humans. 1       2       3       4       5 
c)  It is acceptable for these animals to be kept as pets or as circus 
performers for human entertainment. 
1       2       3       4       5 
d)  The habitat of these animals should be protected even if the land is 
valuable to humans. 
1       2       3       4       5 
e)  The extinction of this species would be an ecological and moral 
disaster. 
1       2       3       4       5 
f)  The wild population of this species is not important since they are 
prominent in most zoos. 
1       2       3       4       5 
g)  Basically, humans have the right to use these animals as we see fit. 1       2       3       4       5 
 
6.  Do you have any experience with this kind of animal in the wild or outside of a zoo environment?  
 
 No         Yes    If yes, when/where? ________________________________________ 
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7.  What would you say is the best thing about this exhibit? 
 ______________________________________________________________________________ 
 
8.  Is there anything you would change about this exhibit?   
______________________________________________________________________________ 
 
9.  Please indicate the extent to which each of the 
following statements describes you in general by circling 
the appropriate number: 
Not at 
all true 
of me  
Neither 
true nor 
untrue  
Completely 
true of me 
a)  I spend a lot of time in natural settings (woods, 
mountains, desert, lakes, ocean). 
1      2      3      4      5      6      7 
b)  I think of myself as a part of nature, not separate from it. 1      2      3      4      5      6      7 
c)  If I had enough time or money, I would certainly devote 
some of it to working to protect the environment. 
1      2      3      4      5      6      7 
d)  When I am upset or stressed, I can feel better by spending 
some time outdoors “communing with nature.” 
1      2      3      4      5      6      7 
e)  I feel I have a lot in common with other species. 1      2      3      4      5      6      7 
f)  Behaving responsibly toward the earth -- living a 
sustainable life -- is part of my moral code. 
1      2      3      4      5      6      7 
g)  Learning about the natural world should be an important 
part of every child‟s upbringing. 
1      2      3      4      5      6      7 
h)  I would rather live in a small room or house with a nice 
view than a bigger room or house with a view of other 
buildings. 
1      2      3      4      5      6      7 
i)  I would feel that an important part of my life was missing 
if I was not able to get out and enjoy nature from time to 
time. 
1      2      3      4      5      6      7 
j)  I have never seen a work of art that is as beautiful as a 
work of nature, like a sunset or a mountain range. 
1      2      3      4      5      6      7 
k)  I feel that I receive spiritual sustenance from experiences 
with nature. 
1      2      3      4      5      6      7 
l)  I keep mementos from the outdoors in my room, like 
shells or rocks or feathers. 
1      2      3      4      5      6      7 
 
10. Are you currently a Brookfield Zoo member? 
 
11. Have you ever visited this exhibit before? 
 No      Yes         If yes, how long?  ____ years   No         Yes 
 
12.  How often have you visited Brookfield Zoo in the last 5 years? 
     
I usually visit the 
zoo 3 or more 
times a year 
I usually visit the 
zoo about 1 or 2 
times a year 
I have only visited the 
zoo a few times in the 
last 5 years 
I have not visited 
the zoo in the last 
5 years 
Never, this is 
my first time at 
the zoo 
 
13.  Is there anyone younger than 11 
       years old in your group today? 
                       No      Yes 
14. Your age: ______ 
15. Your gender: 
 Female       Male 
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Appendix B: Sampling Locations by Date and Time 
 
June Wolves AWDs Lions 
Daily 
Total 
Total 
Time 
6/18   2 2  
6/20  6     14:00-14:30  6 30 
6/24 6     13:30-14:15  7     18:45-19:15 13 75 
6/25  10     16:00-16:30  10 30 
6/26 6     11:45-12:15  6     14:00-14:30 12 60 
6/29 2     16:00-16:30   2 30 
6/30  5     14:00-14:30  5 30 
June 
Totals 
14 21 15 50 
255 
min. 
 
July Wolves AWDs Lions 
Daily 
Total 
Total 
Time 
7/1 5     18:30-19:00   5 30 
7/2   10     13:30-14:00 10 30 
7/3   6     11:30-12:00 6 30 
7/4 3     13:45-14:15   3 30 
7/7 5     13:25–13:55   5 30 
7/8 5     18:45-19:15 3     13:30-14:00  8 60 
7/9 8     16:30-17:00   8 30 
7/10    5     14:30-15:00 5 30 
7/11   7     14:45-15:00 7 15 
7/12  6     14:20-14:50  6 30 
7/14  6     13:15-13:45  6 30 
7/15  4     18:30-19:00  4 30 
7/16 4     14:30-15:00   4 30 
7/18   2     14:00-14:15 2 15 
7/19  12     13:15-14:00  12 45 
7/21   7     16:35-17:05 7 30 
7/22 8     18:30-19:00   8 30 
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7/23   3     14:50-15:05 3 15 
7/24 8     13:30-14:00   8 30 
7/25  4     13:30-14:00  4 30 
7/26  5     15:15-15:30  5 15 
7/30   6     14:45-15:00 6 15 
July 
Totals 
46 40 46 132 
630 
min. 
 
August Wolves AWDs Lions 
Daily 
Total 
Total 
Time 
8/5  6     13:10-13:55 12     13:10-13:55 18 90 
8/6 4     14:05-14:20   4 15 
8/7 8     14:40-15:15   8 35 
8/14  4     14:00-14:15  4 15 
8/15   4     11:40-11:50 4 10 
      
August 
Totals 
12 10 12 34 165 
 
Running 
Totals 
72 70 74 216 
1050 
min. 
 Wolves AWDs Lions Total Time 
Total 
with 
Back 
-14 = 58 -3 = 67 -17 = 57 216 - 34 = 182 
PANAS 
Correct 
-8 = 64 -11 = 58 -12 = 62 216 – 31 = 184 
 
 
